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1. Analysis - Using Gross Section Properties
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The gross section properties are calculated by building up parts
determined by the section dimensions. AY, AYZ and 1&4 are the
summations of the properties of the parts used to build up the section,
these numbers can vary depending on how the section is split into parts,
The area, YB, and ITOT are the overall section properties.

® The calculated mements are the program calculated simpie beam
moments or the moments input by the user.

@ The ultimate applied moment is calculated usin g the beam moments
listed. If the live load moment is calculated by the program, then the
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P-truck moment will also be caiculated to determine the masximum
applied moment.

= Note the ultimate applied moment = .95 x nominal moment strength of
a section.

2. Analysis - Using Transformed Section Properties
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© Transformed section properties are calculated using N = 7. The net
transformed girder properties are caleulated for post-tensioned girders,

@ Note: Stresses with presiress are calculated at 1/3 span only for
pretensioned girders with program calculated live load moment.

© The calculated deflection are based on the input P/5 f: or P/S £ max
required.

© The distance between top of the slab and the natural axis at the ultimate
lead is calculated for the girder section. However, the value may not be
correct for some non-standard sections. For example, trapezoidal
sections.

3. Results - Final Prestressing Force Calculated

A sample output is shown below:
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This report contains the following output;

@ Midspan Fiber Stresses, both Initial {at the time of stressing) and
Final (urder full design load) in psi (English Units) or kPa (Metric
Units).

e Concrete Strength Requirement, both Initial {temporary stress
condition} and Final (design load stress condition) i psi (English
Units) or kIPa (Metric Units),

@ Final prestressing force required in kips {English Units) ar kiN
(Metric Units).
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¢ Ultmate Moments, both applied and resisting, in kip-ft (English
Units) or kKN-m (Metric Units). If a moment is entered by the user
under Note D, that moment is used to calculate the ultimate applied
moment rather than any program calculated live load moment for
HS and P ultimate moment.

o Deflections in feet - four deflections (DPI, DEF1, DEF2, DEF3). These
deflechions have different meanings when analvzing the structure as
a box girder than they do when analyzing the structure as single
stringer elements, Deflections are positive downward. To interpret
vour resulis, see the chart below:

Deflection Cause of Deflection
No. Box Girder Single Girder
| {(Nen-Composiiz) {With Composite Slab)
| DPI Stressing Only
DEF1 Stressing Omly Stressing + DL Girder
DEF2 DL Only DL Slab
DEF3 DL Additdonal All Above + Creep

For a single Girder, DEF3is the total amount the girder deflects from its
original position. The deflection due to creep is not listed but mav be
found by adding DEF2 and DEF3 and subtracting DEF1 from the sum.
A coefficient of creep of 1.5 is used by the program. See Appendix 1 for
deflection evaluations,

Section Properties - Results shown under Girder are the moment of
[nertia (1), the area (A) and the distance from the bottom of the girder or
soffit to the centroidal axial of the cross section (YB). For composite
girder construction the results shown are for the girder only, Results
shown under composites are the moment of inertia (1), and the distance
from the bottom of the girder or soffit to the the centroidal axial of the
cross section (YB). For composite girder construction, the top slab has
been included. For a noncomposite construction, the I and YB should be
same as shown under Girder. Moments of inertias are in in% or mm¢,
areas are in in’ or mun’, and distances are in inches or millimeters,

Note: For the output in metric units, “108” is shown as “10°4 and
10" is shown as “10°6",
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4. Results - Final Prestressing Force Given

A sample output is shown below:
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This report contains the following cutput:

¢ Concrete Strength Requirement both initial and final in ksi (English
Units) or MPa {(Metric Units),

® Ultmate Moments both applied and resisting in kip-ft (English
Units} or kN-m (Metric Units).

® Deflections in feet (English Units} or m (Metric Units).

? Midspan fiber siresses at the time of stressing, afier slab placement,
after addition of added dead load, and urder full design load.
Results are in psi (English Units) or kPa (Metric Units).

® Section Properties: Resulis shown are the moments of inertia (1} in in#
(English Units) or mm* (Metric Units), the area (A) in in? {English
Units} or mm? (Metric Units), and the distance (YE) in inches
{English Units) or mms(Metric Units) from the bottom of the girder
or soffit to the cross section,

# Notes are included for the P-5 concrete . to use (either mindmum
allowed by the specs or maximum required by the analysis), if the
applied ultimate moment exceeds the ultimate resisting moment, or
if the allowable tension has been exceeded,

PAGE 61,722 PRESTRESSED GIRDER ANALYSIS




ct EBRIDGE COMPUTER MANUAL -1 + May. 1997

aftrans

The following table shows the section properties and the elements considered for
the various stages of 2 pretensioned bridge:

Loading Stage Method of Calculation  Elements Considered Remarks

Time of Stress Transformed Sec./Net  Girder Only

Slab Flacement Transformed Sec./Gross  Girder Only

Added D.L, Transiormed Sec./Gross GirderandSlab  Composite Girder
Added DL Transiormed Sec./Gross GirderCnly =~ Non-Composite Girder
Full Design Load : Same 25 added D.L.

The following table shows the section properties and the elements considered for
the various stages of a pretensioned bridge:

Loading Stage Method of Calculation  Elements Considered Kemarks
Time of Stress Transformed Sec./Net  Total Cross Section

Slab Flacement .- . e 5 Iznore Results
Added DL Transformed Sec./Gross -Total Cross Section
Full Design Load N Same as added D.L.

For more information on the resulis calculated for ulimate moments and
deflections, see the "Results - Final Prestressing Force Calculated” portion of
these instructions.
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Example Problems

Attached are example problems to illustrate how the program works. Only
mmportant portions of the example problems are shown here. The following table
lists the type of bridge being analyzed, and the spegial characteristics of each of
the sample probiems.

Probiem No. | Pridge Type -lani:s Used Special Characteristics
I Std. "1” Girder | Metric MNone,
2 std. 1" Girder | English | Continuous for LL using max
HS20LL + IM.
3 Std. “T" Girder | Metric Hustrates use of Symmetric
Section Dimensions Sheet.
4 Mon-Std. Metric [llustrates use of Non-Symmetric
(with Text file] “1" Girder Section Dimensions Sheet.
5 Special Girder | English | Hlustrates use of Section by Parts
Sheet. All moments are specified.
& Cored Slab English | [Hustrates Analysis of Cored Slab
{with Text file] Bridge.
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Example Problem 1 (Metric)

Simply Supported

Design span = 207 m
DL moment barrier + AC = 298 kN-m
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Output for Example Problem 1:
:
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Example Problem 2 (English)

Simply supported for dead load of girder.

Span continuous for added dead load and live load.

B0.0r

0.7

Fi77
Design of Span 1
Span Length = 80 ft  Girder Spacing = 8-g"
TopSlab  =7.625" Struchure Depth = 54~

Added DL Moment = 195

(LL+Iln = BBS k-ft;

program that allow

Moments are at centerline of span.

5/3

-

(LL +Iir = 1618 k-ft

Moments or continuous spans must be determine
5 continuous spans (eg., Frame, BDS, etc.).

1618
P-Truck moment to be input = ———= 977 |-

Girder Depth = 4-5~

d by an analysis

it

ETAZE OF DALPOMeas SO TWEKT oF PR T TS
CALTRANS DESIGH SYSTEM
FRESTRESSED CIRDER AMALYSIS

A

D5 0384 (v, 177 Engiish
" ] |
S & |'\ur'ﬂ T T
gl P W | DLl Ol L= T P L
) Prewwess | Load | Apobed | pcied | Apphed | Asabes
B Foes | lanes ool [ TR0 | mies | o e
il | Dmesew | irided | Smssen | Bectan
[ St |
| ] L 1T
A - i L RN [ - . - - ]
ieh L I"l I I
il Bkl o sErgml g g ] pidilim
1 Liy | NFE TEESF ST T T T T T TN il |
[ Lellyiy |l1.||.|l|||'I.I'J|IJ.II.‘I|II|1|r1rJ|||Ilrr|r|'|I|r|||II|||||-||

PAGE 6-1.28

PRESTRESSED GIRDER ANALYSIS




ERIDGE COMPUTER MANUAL 6-1 « May, 1997

offans

Output for Example Problem 2:
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Example Problem 3 (Metric)
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Output for Example Problem 3:
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Example Problem 4 (Metric)
Nan-Standard Non-Symmetric "I" Girder

L
75 mal : Using section dimension cards
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~!Text File for Example Problem 4
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RO, IEFRRMENT OF TRREFCAORTL BENE
PRCCTEEST (GHFF RPLETE
P 200
IO, SN ORI
b e L SEMIFD ST
PO, KO BE WE EL ML L MG FL NN W BE BA B B OBEL X
1 o0 0 O™ ID I 0 0 1 2 1% 9 % 40 1o
TP IESEFS SLIIOE
2 ¥R MR ER DR ER OF DR IR BR ER ER BR
1 = 6 o 0 0 mud o € & £ o
TSI el NS BoE
1
| prer oD -]
B L
E o
T T = ¥ N IH Gl
RE B RVLOD RV RN D
I TH X X L FENL I = =Hh 0O I
AT SHTOOF AR PE 5 —IMETEEME —TFE L= ¥ ARL NEDN I DI 29T FEEL FIRRL
LE IS5 FC IBC EXW SR F'C EK F'S L I EiTHH TIRE s NN AT 35T B
] ) o MR B b b G B PEw) b=l G fr et oty (o) Jiemd
10 X0 00 I 30 XS H0F00 028 11 881N K6 YL a, o 8 0 =@ o
L SR IR, 15 BRCED B (LOG.

L]

PRESTRESSED GIRDER ANALYSIS PAGE 6-1.37






